Probing interactions between human lung adenocarcinoma A549 cell and its aptamers at single-molecule resolution.
Because cell-specific aptamers have high potential for biomedical applications, investigation of the interaction between cell and its aptamers may be of key importance for an improved understanding of biochemical processes. Herein, the interaction between human lung adenocarcinoma A549 cell and its four aptamers was explored using single-molecule force spectroscopy (SMFS). The values of the unbinding force varied from 117.1 to 171.0 pN at the loading rate of 1.8 × 10(5) pN/s. Based on the dependence of singe molecule force on the atomic force microscopy loading rate, the corresponding kinetic parameters were obtained. The results revealed two activation barriers and two transient states in the unbinding process of aptamer/cell interaction. More importantly, the binding sites on A549 cells with its four aptamers were defined to be different using SMFS and flow cytometry. This work demonstrated that SMFS can be used as a powerful tool for exploring the aptamer/cell binding behavior at the single-molecule level, and may provide valuable information for the design and application of aptamer probes.